Effects of long-term selenium deficiency on glutathione peroxidase and thioredoxin reductase activities and expressions in rat aorta.
The objective of this work was to determine whether long-term selenium (Se) deficiency might affect the antioxidant capacity of rat aorta, and the activities and expressions of glutathione peroxidase (GPx) and thioredoxin reductase (TR) in rat arterial walls. Weanling male Wister rats were fed Se-deficient or Se-adequate diets for 12 months. For the Se supplementation, sodium selenite was supplemented in drinking water (1 microg Se/ml) for 1 month. The aorta isolated from these groups were used to determine activities and mRNA levels. In comparison with the control, the activity and expression of GPx, superoxide dismutase activity and the total antioxidant capacity were significantly decreased in Se-deficient rats arterial walls. Following Se supplementation, they were restored to different extents. The content of malondialdehyde was increased markedly in Se-deficient rats. There seems an inverse relationship between the dietary Se and the activity and expression of TR. A positive relationship exists between dietary Se and the antioxidant capacity of rat arterial walls. The activities and expressions of GPx and TR in arterial walls were regulated by selenium by different mechanisms. Regulation of the expression of TR was mediated by reactive oxygen species, but of GPx by selenium status. The thioredoxin system may be the major cellular redox signaling system in rat arteries, rather than the glutathione system.